Impairment of glycosyl-phosphatidylinositol-dependent insulin signaling system in isolated rat hepatocytes by streptozotocin-induced diabetes.
The addition to different types of cells of an inositol-phosphate glycan, generated by the phospholipase C-catalyzed hydrolysis of a insulin-sensitive glycosyl-phosphatidylinositol (glycosyl-PI), mimics some of the biological effects of this hormone. Recently, a specific, time-, dose-, and energy-dependent transport system for this inositol-phosphate glycan has been identified in isolated rat hepatocytes. Here, we show that streptozotocin-induced diabetes mellitus reduced (by about 60%) the basal content of the insulin-sensitive glycosyl-PI in isolated rat hepatocytes. Moreover, streptozotocin-induced diabetes blocked the hydrolysis of the glycosyl-PI in response to insulin, diminished inositol phosphate-glycan uptake by the hepatocytes, and abolished the stimulatory effect of this compound on glycogen synthesis. All these metabolic changes caused by streptozotocin administration were reversed by treatment of the animals with insulin. Our results support the hypothesis that insulin resistance in streptozotocin-induced diabetic rats is related to the impairment of glycosyl-PI metabolism.